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3D Monitoring

Source Path  Target Where monitoring?

X XY XY,Z
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Air pollution monitoring: case study history

®x.

1) “Fixed point” 4) "Dynamic”, long range by aerial platform
2} "Dynamic”, short range by ground vehicle 5} “"Dynamic”, vertical profile by aerial platform
3) "Dynamic”, long range by ground vehicle 6) “Dynamic”, vertical profile by tethered balloon
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Sensors technology

IR Camera Thick film solid state sensor Quartz crystal microbalance

Biosensor Led NDIR CO2 sensor Air sampler
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Aerial Platforms

ULM T. Balloon Blimp

but today ...
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EMPA project
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Environmental Monitoring Performed by Advanced Sensors And LTA Platforms Supporting Urban
And Suburban Early Warning Actions

Team
CIRA (Italy)
Italian Aerospace Research Center

PARTHENOPE (Italy)
University of Naples - Department of Environmental Sciences

CNR-IBP (Italy)
Italian National Research Council - Institute of Biochemistry of the Proteins

UCSD (USA)
University of California, San Diego - Department of Structural Engineering

UMD (USA)
University of Maryland - Department of Atmospheric and Oceanic Science
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BiLift - Advanced Hybrid Airship

SPECIFICATIONS o* - & BI IFT

sctvanced hybid airship

Length iim

Width 4.5 m [Drmax) = 2.20m [Dmin}

Max Spead 50 Em/h

Payload 20 kg

Max welght [w/o hellum) &0 Kg

Emdurance > d hours

Max. Altitudea 1000 m o +
12 m

Contraol RC/RPW LAY

Pluis:

- "fera” emisslons

- High maneuvarability al low speed
- Easy handling

- Wertical take-off and landing

- Low cost managerment
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BiLift — first flying prototype
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Advanced MAV Multirotor

'1'!

d t Uld | d r nes SPECIFICATIONS

Length - Width lm-=1m
Mg syslams

Max Spaed 50 Em/h
Payload 1 kg
Endurance 20 - 30 min
Max. Alttude 300 - SO0
Datalink range 2 km
Contral RC /R LAY
Plus:

- Autanamous flight (by waygpoint]
- "Zarn" emissions

- High maneuvearakdlity

- Easy handling

- Wertical take-off and landing

- LW cost management

- bafie (spacial frame + flight termination system: alect. contral and parachuta)
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Advanced MAV Multirotor

'.“

dr nes naturaldr:_?_l_lg

Mold model and first fiberglass frame
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Advanced MAV Multirotor
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Example of virtual cockpit
(realtime flight data + map + way point +....) 3D flight path
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Advanced MAV Multirotor
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Video 3
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3D Air Quality Monitoring: future perspective
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=tandard picture

Aerial view
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New case study: Business District of Naples

R

Patent

Title: Air pollutants monitoring by a continuous process, in real time and at different altitudes.
Inventors: M. Lega—=R. M. A. Napoli

Plus

-uses a fluid dynamics probe that allows to analyze air
flux without any perturbation by the lift and the
propulsion system of the aerial multirotors platform;

-uses an aerial multirotors platform with an electrical
propulsion system, so any alterations of monitored
scenario due to pollutant added by on board
combustion systems (typically used by gas enging) are
avoided;

-allows to see in real time, on the ground station, the 3D
position of the aenal multirotors platform;

-allows to pilot the platform through sequences of
presat points of measuring/stationing that will
constitute a spatial sampling grid of the monitoring
scenario linked to the data collected by the on board
Sensor .

-
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New case studyggﬁ’qgiqess District of Naples

Location of first
measurements spots
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New case study: Business District of Naples

ey

Urban canyon, floating volume and downwash
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New case study: Business District of Naples

'1'! e

PM vertical profiles

concerdrabon

with conlribution of etech |
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New case study: Business District of Naples

.“

Mal=se at zero (30s integration} 10 ppm
Temperature range -25C to +55C

| Supply Voltage 4.7 to 5.5V (std)  3.3W to 5.5V (low)
Axerage Power Conswmpton <10y
Peak Supply Curment 200mA,
Range 0 to 20% {up to 100% avallable)
Output TTL level 5232 + Analogue Output
Ta0 < 4E8CE
Zara Drift Recommeand re-zercing once 2-3manth

Led NDIR CO, sensor specification
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New case study: Business District of Naples
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